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COMPLETE SPEOnCATION. 

ImproTements in or relating to Pipe Couplings. 



We, K.A.C. Limited, a British Company, 
of Fifth Street, Montrose Avenue, IMington, 
Glasgow, S;W.2, Scotland, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us. and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

This invention concerns improvements in 

10 or relating to pipe couplings and. whilst it is 
primarily concerned with couplings for con- 
necting pipes together end to end. it may be 
used for securing a blanking-ofi cap 
on the end of a pipe; for connecting a 

15 pipe to a draw-off cock, or to any other 
fitting but subsequmtly aH these further 
fittings will be regarded as, and nrfetied to 
as. "pipes" unless otherwise specifically 
stated. ^ 

20 The invention is particularly concerned 
with couplings for use in conjunction with 
pipes of relatively small diameter (such as 
under two inches) and of relativdy light 
gauge material and particularly of metals 

25 such as copper, aluminium or the like : such 
pipes are xised especially in aircraft engine 
installations and often call for pipe coujdings 
capable of withstanding high pressures and 
it is an object of this invention to provide a 

30 simple and improved form of couplmg which 
will afford a leak-tight joint with the pipe or 
pipes with which it is used. 

According to this invention there is pro- 
vided a pipe coupling which comprises a 

35 tubular body having an internal converging 
frusto-conical bore adapted to receive co- 
axially the end portion of a pipe, the said 
bore being so dimensioned vwth ^tion to 
said pipe as to provide around the latter an 

40 a nnular convergent sp ace, a sealmg ring of 



a soft and substantially ductile material 
adapted to be located wholly or substantiailly 
wholly within the said annular space and 
having a bulbous ring-like rim part from 
which e^t^ds an integral and continuous 45 
annular cTcternally frusto-conical shaped 
fiange which has at the end remote from said 
bulbous rim part an inturned edge adapted 
to contact l&e said pipe, and a union mem- 
ber adapted to encircle the pipe end and so 60 
associated- with the said oody as to be 
capable of bdng drawn tqwaxds the latter to 
force the said sealing ring into said annular 
space, the frusto-conical ^aped flange of the 
said sealing ring having an external surface 55 
bearing directly or indirectly against the 
frusto-conical internal surface of the bore of 
the said body to cause the bulbous ring-like 
lim part and inturned flange edge of the 
sealing ting to bear drcumferentially on the 60 
external surface of the pipe and to be con- 
tracted tightly on to tbe latter as the ring is 
forced into said conv^ent anntilfl r space. 

According to a further feature of this 
invention, the said external siuface of the 65 
frusto-comcai flange of the sealing ring may 
bear against the frusto-conical internal 
surface of the bore of the said body through 
the medium of a collet which closely sur- 
rounds the sealing ring and has an external 70 
surface seating against the internal surface 
of the bore of the body. 

Preferably one end portion of the said 
collet extends beyond flie said sealing ring 
and has a part spaced from the latt^ and 75 
embracing the pipe. Advantageously the 
said end portion of the collet is of axially 
split form so as to tighten onto the pipe 
when the sealing ring is forced into the said 
annular space. go 

According to a stiB further feature of the 
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invention, th& said sealing ring may be 
fonned of aluminium. 

The scaling ring may be formed in any 
suitable way and may be fonned as a casting 
6 or as a pressing, tie ring-like rim being 
hollow or solid as desired. 

Thus, in one form, the said sealing ring 
may be formed from a piece of cylindrical 
tubing whidi is tot spun out to frusto- 

10 conic^ form and then has the marginal * 
portion at ih& end of larger diameter curled 
inwardly over on itself to form the said 
bulbous ring-like rim, the marginal portion 
at the end of smaller diameter being con- 

15 veniently turned inwrdly so as to form at 
such end tiie intumed flange edge substan- 
tially perpendicular to the axis of the sealing 
ring. 

In another form, the sealing ring may be 
20 cast with the bulbous zing-like rim solid 
form. 

It will be appreciated that these two forms 
are similar except that, in the first form, the 
ring-lHce rim is hollow, whilst, in the second 

25 f orm» the ring-like rim is solid. In the case 
whCTB the said rim is hollow, a greater 
flattening of such rim will occur when the 
sealing ring is forced into said convagent 
aimular space and the area of contact 

80 between the rim and the external surface of 
the pipe will be greater and a consequently 
tighter seal will be achieved. 

Preferably a pressure ring is provided 
within the coupling between the said union 

35 member and the adjacent end of the sealing 
ring to transfer pressure from the union 
member to the ring and preferably the inner 
end surface of Uie pressure ring which 
engages the sealing ring is so inclined to 

40 tile axis of the coupling as to exert, when 
pressed against the adjacent end of the 
sealing ring, an inward and contraoting 
thrust upon -the latter. 
In one form of coupling according to this 

45 invention, the said body may have means 
for engagement with the end of a pipe or 
with the ends of adjacent end-to-end pipes 
so as to prevent axial movement of the body 
relatively to the pipe as the sealing ring is 

SO being .forced into the said armular con- 
vergent space and said union member may 
be in the form of a nut adapted to be placed 
loosely around the pipe and to screw 
externally onto the said body, the arrange- 

55 ment being such that, as the union nut is 
screwed onto the body, the said sealing ring 
is forced coaxially into the frusto-conical 
bore of the latte. 
In a second form of coupling according to 

60 this invention and in which a pressure ring 
is provided, the latter may have means for 
engagement with the end of a pipe or with 
the ends of adjacent end-to-end pipes so as 
not to be axially movable relatively to such 

65 pipe or pipes and the said union member 



may be adapted to be assembled in the 
coupling so as to bear against the^ side of 
said pressure ring remote from said body 
and may have a part adapted to be 
threadedly engaged with the body so as to 70 
be capable of being screwed tix^eon to 
draw the same towuds the said pressure 
ring to force the sealing ring coaxially into 
said &usto-conical bore. 

Where the coupling is to be used to 75 
couple t07O pipes end-to-end, the said union 
member may have an internal convergent 
frusto-conical bore of a form similar to that 
in the said body and bear on the said 
pressure ring throu^ the medium of a 80 
second sealing ring (and collet if desired) 
similar to the sealiDg ring within the said 
body, one sealing ring bearing on one pipe 
end and the other sealing ring bearing. on 
the oth«r pipe end. 85 

In order that the invention may be readily 
understood and that further features of same 
may easily be appreciated, reference will 
now be made to the accompanying drawing, 
in which: — . 90 

Figure 1 is a longrtudinal section through 
one embodiment of a pipe coupling 
according to this invention and for coupling 
two pipes coaxially together; 

Figure 2 is a diametrical section through 95 
one of the sealing rings of the pipe coupling 
of Figure 1: 

Figure 3 shows part of Figure 1 on an 
enlarged scale and illustrates the deforma- 
tion of a pipe on which the coupling is used; 100 

Figure 4 is a diametrical section -through 
a modification of the sealing ring of 
Figure 2; 

Figure 5 is a longitudinal section -through 
a second embodiment of pipe coupling 105 
according to tins invention and for coupling 
two pipes coaxially together; and 

Figure 6 is an exploded perspective view, 
with parts cut away, of the coupling of 
Figure 5. HO 

Referring to the embodiment of Figures 
1, 2 and 3, tiie coupling, indicated by the 
reference 1, is shown connecting two straight 
pipes 2 and 3 of identical external diameter 
together in end to end coaxial relationship. 115 
It should be understood, however, that the 
same construction can, with slight modifica- 
tions, be applied to other forms of coupling 
such as dbow form couplings for connecting 
pipes together in any appropriate angular 120 
rdationship, blanking off units for closing 
the end of a pipe, and so on. 

As shown, tiie coupling 1 comprises^ a 
tubular body 4 which is externally cylin- 
drical, and has a central circumferential 125 
channel 5 up to whidi both ends of the 
tubular body 4 are externally screw threaded 
as indicated at € and 7, so that the body 
4 may receive on its ends internally corre- 
spontUn^y screw threaded union nuts 8 and 130 
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9 furnished at their outer ends with inwardly 
directed flanges 10 and 11 respectively per- 
pendicular to the ajds of the coupling and 
having respective central holes 12 and 13. 
5 each adapted closely to receive the appro- 
priate pipe 2 or 3 upon which the corre- 
sponding end of the coupling body 4 is to 
be fitted. 

Intemajiy the tubular body 4 is provided 

10 centrally of its length with an annular in- 
wardly directed flange 14 adapted to form 
a shodder or stop against which the ends 
of the pipes 2 and 3 inserted into the body 
4 from opposite ends thereof may firmly 

15 engage, the internal diameter of the flange 
14 being preferably, as shown, the same as 
the internal diameter of the pipes 2 and 3. 

The bore of the body 4 is enlarged on 
each side of the central internal flange 14 to 

20 form enlargements, each of inwardly con- 
vergent frusto-conical form, so as to define 
around the pipes 2 or 3 upon which 
the coupling is used inwardly convergent 
annular spaces 15 and 16 for receiving 

55 sealing rings 17 and 18 respectively. 

The sealing rings 17 and 18 are formed 
of a soft metal such as, for example, 
aluminium, and each comprises as best 
seen in Figure 2, an outer end portion 19 in 

30 the form of a circular ring-like rim of sub- 
stantiaDy circular radial cross-section, this 
rim portion being of an internal diameter 
such as initially to be a close, but free 
sliding, fit onto the exterior of the pipe 2 

36 or 3 on which it is to be used, and of an 
external diameter such as to bear against 
the appropriate firusto-conical internal sur- 
face of the bore of the body 4 near the 
entrance to the corresponding annular con- 

40 vergent space 15 or 16 around the pipe, the 
entrance to the said space being, of course, 
at the position at which the frusto-conical 
surface defining the space is of greater 
diameter. 

46 The rim portion 19 of each sealing ring is 
f urmshed with an annular externally frusto- 
conical shaped flange 20 which extends 
tangentially from, the outer surface of the 
rim 19 and converges inwardly from the 

60 entrance of the appropriate annular frusto- 
conical space 15 or 16 towards the narrows 
end thereof, the flange 2Q bearmg drcum- 
foentially- externally against the internal 
frusto-conical surface of the body 4 of the 

55 coupling. The flange 20 has its annular edge 
21 remote from the rim 19 intumed towards 
the axis of the coupling so as to bear upon 
tiie external surface of the appropriate pipe 
2 or 3, this inwardly directed annular edge 

60 21 bemg spaced from the rim 19 and the 
portion of -the scaling ring between this 
intumed edge 21 of the flange 20 and the 
rim 19 being well spaced from the surface 
of 'the pipe when first applied to the latter. 

€5 It wOl be seen that any radial section of 



each of the scaling rings 17 or 18 will be 
substantially of chemical laboratory retort 
shape, the outlet stem of the retort having 
a slightly intumed end portion. 

The frusto-conical flange 20 on each 70 
scaling ring has such a length in the direction 
of the axis of the coupling as to provide the 
sealing ring with a very firm seating against 
the internal frusto-conical surface of the body 
of the coupling, but its length is still such as 75 
to leave ample room for ^e sealing ring to 
be moved bodily endwise into said annular 
space when the union nut 8 or 9 is screwed 
tightly onto the body 4 of the coupling. 

Between the ring-like rim 19 of each 80 
sealing ring and the inwardly directed end 
flange 10 or 11 of the corresponding union 
nut, is arranged a pressure ring 22 whidi is 
a free fit upon the appropriate pipe and 
which has an outer end surface 23 at right- 85 
angles to the axis of the coupling so as to 
bear firmly against the inner surface of the 
inwardly directed flange of the appropriate 
union nut and has an inner end which has 
an inner surface 24 of wide angled conical 90 
form which converges inwardly towards its 
outer end. Preferably this conical inna: 
surface 24 of each pressure ring 23 is at 
right-angles in any radial section to the 
frusto-conical internal surface of the body 95 
of the coupling: thus, if the latter surface 
is at 15° to the axis of the coupling, as it 
preferably will be, then the inner surface 
of the pressure ring will make an angle of 
15** with the outer surface of this ring, 100 

It win be appreciated that the coupling 
1 is assembled by first threading the union 
nuts 8 and 9 onto the ends of the pipe 2 
and 3 to be coupled together, then placing 
a pressure ring 22 onto each pipe inside the 105 
union nut threaded thereon with the plane 
surface 23 of such ring in engagement with 
the corresponding internal surface of 
end flange of the union nut; by then placing 
the sealing rings 17 and 18 on the ends 110 
of the pi^es 2 and 3 respectively with the 
ring-like rim portion 19 of each sealing ring 
in engagement with the conical inner end 
surface 24 of the pressure ring 22 and by 
then fitting the ends of the pipes 2 and 3 115 
into the body 4 of the coupling so that they 
abut the internal central anniSar flange 14 
of the body 4, one each side thereof and the 
sealing rings are located within die annular 
spaces withinthebody; and byfinally screwing 120 
each union nut onto the adjacent end of <the 
body of the coupling so as to cause each 
pressure ring to bear upon the adjacent surface 
of the ring-like rim of 'the adjacwit sealing ring 
and to urge the latter axially inwardly along 125 
the appropriate conva^nt annular space 15 
or l€ deffimed by the external surface of the 
pipe and the internal frusto-conical surface 
<k the bore of ikt body of the coupling, 
thereby compressing the sealing rings about ISO 
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tlie pipe. Contmued screwing of the union 
nuts onto tiie body of the coupling then 
causes ihz pressure ring and tie frusto- 
conical surface of the said body to cause 

5 the ring-like rim of the sealing ring to be 
urged further inwardly and slightly inwardly 
and annularly, as shown clearly in Figure 
3, causing a slight annular indentation in the 
pipe wall as indicated at 25. 

10 It win be appreciated that, in using ibis 
invention in a pipe end fitting for blanking 
off a pipe, the body of the coupling above 
described will be replaced by a member 
representing approximately one half of this 

16 body which is dosed at its out^ end so as 
to blank off the pipe to which the assembly 
is attached, appropriate means, e.g. flats, 
being provided on the union nut and the 
body of the coupling to hold the body against 

20 rotation with respect to the pipe, whilst the 
union nut is being tightened up, or 
unscrewed. 

Figure 4 shows a sealing ring 26 which is 
a modification of the sealing ring of Figure 

25 2. The sealing ring 26 is formed from a 
piece of cylindrical tubing which is first spun 
out to frusto-conical form and then has ^e 
marginal portion at the end of larger dia- 
meter curled inwardly ovct on itself to form 

30 a ring-like rim 27, similar to the ring-like 
ling 19 of the sealing ring of Figure 2, 
but hollow instead of being solid, and ±e 
THfirginal portion at the end of smaller dia- 
meter turned inwardly substantially perpen- 

36 dicularly to the axis of the sealing ring so 
as to form, at such end. an inwardly directed 
part 28 similar to the intumed edge 21 of 
the sealing ring of Figure 2. 
As compared with the use of a sealing 

40 ring of ^e form shown in Figure 2, when 
the sealing ring 26 is used in a coupling 
according to this invention, a greater 
flattening of the ring-like rim 27 will occur 
when the sealing ring is forced into the 

45' convergent annular space around the pipe, 
and the area of contact between the said, 
rim and the external surface of the pipe will 
be greater and a consequently tigkter seal 
will be achieved. 

60' Figures 5 and 6 niustrate a second 
onbodiment of coupling according to 
this invention, the coupling being shown in 
Figure 5 connecting two straight pipes 29 
and 30 of identic^ ©eternal diameter 

55 together in end-to-end coaxial relationship. 
As shown, the coupling comprises a 
tubular body 31 which is eternally cylin- 
drical and has an internal inwartfly con- 
vergent frusto-conical bore 32, the smaller 

60 diameter end of which is of a greater dia- 
meter than die ^eternal diameter of the pipes 
29 and 30 so as to be capabb of bong 
slidden onto one of the pipes, e.g. on pipe 
29 as shown, and to define around the latter 

65 an inwariSy convergent annular space. At 



one end, the body 31 is externally screw 
threaded as indicated at 33 for co-operation 
with the internal screw thread 34 of an axial 
tubular sleeve extension 35 of an externally 
cylindrical union member 36 which has an 70' 
internal inwardly convergent frusto-conical 
bor 37 identical with the bore 32 of the 
body 31. 

The coupling further comprises two 
sealing rings 38 of tht form iHustrated in 75 
Figure 2, an ^traially cylindrical pressure 
ring 39 having a bore therethrough which is 
equal in diameter to the. bore of the pipes 
29 and 30. but which is enlarged at its ends 
to a diameter equal to the external diameter 80- 
of the pipes so as to leave an annular rib 
40 within the pressure ring, and two identical 
collets 41 each having an external surface 42 
of a frusto-conical form and of dimensions 
such as to be capable of seating within the 85- 
bores 32 and 37 of the body 31 and union 
member 36 and an internal bore which has. 
at the smaller diameter end of the collet, 
a cylindrical part .43 substantially equal in 
diameter to the external diameter of the 90- 
pipes 29 and 30 and, at the larger diameter 
end of the collet, a frusto-conical part 44 
corresponding to the firusto-conical external 
surface of each of the sealing rings 38. Each 
of the collets 41 is advantageously axially 95- 
split at its smafler diameter end as shown 
and internally hollowed out between the 
parts 43 and 44 of its internal bore in order 
to reduce the thidmess of the collet at such 
position to increase ^e ability of the lOO* 
smaller diameter end of the collet to be 
contracted. 

It will be appreciated that the coupling of 
Figures 5 and 6 is assembled by first 
threading the body 31 onto the end of pipe HO- 
29 and the union member 36 onto the end 
of pipe 30; by then inserting the collets 41 
into the bores 32 and 37 of the body 31 
and union member 36; by next inserting the 
sealing rings 38 into the frusto-conical parts 115- 
44 of the bores of the collets 41; by inserting 
the ends of pipes 29 and 30 from opposite 
directions into the enlarged ends of the bore 
of the pressure ring 39 until such pipes 
engage against the rib 40; and finally *by 115. 
moving the body 31 and imion member 36. 
together with the collets and sealing rings "' 
therewithin, towards the- pfessuire ring 39 
and screwing the.bo'dy 31 and union member 

36 tightly together. As the body 31 and 120 
tmion member 36 are screwed together, the 
engagement of the sealing rings 38 "gainst 

the pi^ure ring 39 causes such sealing 
rings to be forced into the collets 41 and the 
latter to be forced into the collets 41 and 126 
the latter to be forced into the bores 32 and 

37 in die body 31 and union member 36 
respectively so that the collets grip the 
pipes and the sealing rings are urged cir- 
ciunferentiaHy onto the pipes in a similar 130 
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way to the sealing rings 17 and 18 of the 
embodim^it of Figures 1 to 3. 

Preferably, the end feces of the pressure 
ring 39 are, like the inner surfaces 24 of the 
o pressure rings 22 of the coupling of Figures 
1. 2 and 3, of wide an^cd conical' form so 
that the pressure ring 39 i&xds to urge the 
rims of the sealing rings radially inwardly 
of the pipes. 

10 An^ important feature possessed by 
couplings according to this invention and 
hereinbefore desmbed is -Aat each sealing 
ring does not bite along a circumferential 
line into the pipe to which it is fitted but 

10 bears upon the latter over a substantial 
annular arra so that razor edge stresses are 
not set up which is, of course, a tremendous 
advantage in aircraft engine installations or 
indeed in any installation where continual 

20 high frequency vibration is experienced. 

WHAT WE CLAIM IS:— 

1. A pipe coupling which comprises a 
tubular body having an intmial converging 
frusito-conical bore adapted to receive co- 

36 axially the end portion of a pipe, the said 
bore being so dimensioned with rdation to 
said pipe as to provide around the latter 
an annular convergent space, a sealing ring 
of a solf and substantially ductile material 

30 adapted to be located wholly or substantially 
wholly within the said annular space and 
having a bulbous ring-Hce rim part from 
which e;ctends an integral and continuous 
annular externally frusto-conical shaped 

35 flange which has at the end remote from 
said bulbous rim part an mtumed edge 
adapted to contact the said pipe, and a 
union member adapted to encirde the pipe 
end and so associated with the said body 

40 as to be capable of being drawn towards the 
latter to force the said sealing ring into said 
annular space, the frusto-conical shaped 
flange of the said sealing ring having an 
external surface bearing directly or indirectly 

46 against the frusto-conical internal surface of 
the bore of the said body to cause the bul- 
bous ring-like rim part and intumed flange 
edge of the sealing ring to bear circum- 
ferentially on the external surface of the 

60 pipe and to be contracted tigjitiy onto the 
latter as the ring is foreed into said 
convergent annular space. 

2. A pipe coupling according to Claim 

1. wherein the said extemd surface of the 
55 frusto-conical flange of the sealing ring 

bears against the frusto-conical internal 
surface of the bore of the said body through 
the medium of a collet which closely 
surrounds the sealing ring and has an 
€0 external surface seating against the internal 
surface of the bore of the body. 

3. A pipe coupling according to Qaim 

2, wlierem one end portion of the said 
n collet extends beyond the said sealing ring 



and h^ a part spaced from the latter and 65 
embracing the pipe. 

4. A pipe coupling according to Qaim 
3. wherein the said end portion of the collet 
is of axially split form so as to tighten onto 
the pipe when the sealing ring is forced into 70 
the said annular space. 

5. A pipe coupling according to any of 
the preceding claims, wherein tiie said 
sealing ring is formed of alxmmiium- 

€. A pipe coupling according to any of 76 
■the preceding claims, wherdn the said 
SCTling ring is formed from a piece of 
cylindrical tubing spun out to frusto-conical 
form and having the marginal portion at 
the end of larger diameter curled inwardly 80 
over on itself to form the said bulbous ring- 
like rim and the marginal portion at the end 
of smallw: diameter turned inwardly. 

7. A pipe coupling according to any of 
Claims 1 to 5, wherein the said sealing ring 85 
is a casting. 

8. A pipe coupling according to any of 
the preceding claims, wherein a pressure ring 
is provided within -the coupling between the 
said union member and the adjacent end 90 
of the sealing ring to transfer pressure from 

the union member to -the ring. 

9. A pipe coupling according to Qaim 
8, wherein the surface of the pressure ring 
which engages the sealing ring is so inclined 95 
to the axis of the coupling as to exert, when 
pressed against the adjacent end of the 
sealing ring, an inward and contractmg 
thrust upon the latter. 

10. A pipe couj^g according to Qaim 100 
8 or 9, wherein the said pressure ring has 
means for engagmeat with the end of a 
pipe or with the ends of adjacent end^o-oid 
pipes so as not to be axially movable 
relatively to such pipe or pipes and the said 105 
union member is adapted to be assembled 

in the coupling so as to bear against tihe side 
of ^e said pressure ring remote from the 
said body and has a part adapted to be 
threadcdly engaged with the body so as to 110 
be capable of being screwed mereon to 
draw the same towards the said pressure 
ring to force the sealing ring coaxially into 
said frusto-conical bore. 

11. A pipe coupling according to Claim 115 
10. and intoided to be used to couple two 
pipes end-to-end, wherein the said nnion 
member has an internal convergent frusto- 
conical bore of a form similar to that in 

the said body and bears on nhz said pressure 120 
ring through the me(Hum of a second sealing 
ring, 

12. A pipe coupling according to any 
of Claims 1 to 9, wherein the said body has 
means tor engagement with the end of a 125 
pipe or with the ends of adjacent end-to-end 
pipes so as to prevent axial movement of 

the body relatively to the pipe as the sealing 
ring is being forced into the said annular 
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convergent space and said union member is 
in the form of a nut adapted to be placed 
loosely around tbe pipe and to screw 
extCTially onto the said body. 

5 13. A pipe coupling substantially as 
hereinbefore described with reference to and 
as shown by Figures 1. 2 and 3. 

• 14. A pipe coupling according to Claim 
13 modified substantially as hereinbefore 

10 described with reference to and as shown 
by Figure 4 of the accompanying drawings. 
15. A pipe conpBng substantially as 
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hereinbefore described with reference to and 
as shown by Figures 5 and 6 of the 
accompanying drawings. 15 

FORRESTER. KBTLEY & CO.. 
Chartered Patent Agents. 
Jcssd Chambers, 
88-90 Chancery Lane. London. W.C2. 
and 

Central House, 
75 New Stre^ Biimingham 2. 
Agents for the Applicants. 
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We, K A.C. LiMTTED, a British Company, 
of Fifth Street, Montrose Avenue, Hillington, 
Glasgow, S.W.2, Scotland, do hereby dedare 
this inv^tion to be described in the 
following statement : — 

This invention concerns improvements in 
or relating to pipe couj^gs and, whilst it is 
primarily concerned witi couplings for con- 
necting pipes together end to. end, it may be 
used for securing a closure or blanking-off 
cap on the end of a pipe; for connecting a 
pipe to a draw-ofi cock, or to any other 
fitting but subsequently all these further 
fittings will be regarded as, and referred to 
as. "pipes" unless otherwise specifically 
stated. 

The invention is particularly concOTcd 
with couplings for use in conjunction with 
pipes of relatively small diametex (sudi as 
under two inches) and of relatively light 
gauge material and particularly of metals 
such as copper, aluminium or the like : such 
pipes are used espedally in aircraft engine 
installations and often call for pipe couplings 
capable of witfasUmding pressures of up to 
2.000 to 3,000 pounds per square inch, and 
it is an object of this invention to provide 
a simple and improved form of coupling 
which win afford a ledc-'^g^ joint -with the 
pipe or pipes with which it is used. 

According to this invention there is 
provided a pipe coupling which comprises 
a .tubular body having an internal conical 
inwardly converging fcusto-conical bore 
adapted to receive a>axially the end portion 
of a pipe^ the said bore being so dimensioned 
with relation to said pipe as to provide 
around the latter an annular mwaruy con- 
vergent fl^^nuinr space; a sedixig ring adapted 
to he located in said annulai: space and to 
be forced inwardly thereinto oy a imion 
member surrounding the pipe end and so 
associated wife the said body as to be 
capable of being drawn towards the latter 
to force the said sealing ring into said space, 
and said sealix^ ring having an external 



(preferably frusto-conical) surface adapted to 
seat against the frusto-conical internal sur- 
face of the bore of the said body and also 
having an internal ring-like rim adapted to 65 
bear circumferentiaJly on the external sur- 
face of the pipe and to be contracted tightly 
onto the latter as the ring is pressed into 
said convergent annular space. 

According to a further feature of the 70 
invention the sealing ring is of approxi- 
mately retort (chemical laboratory retort) 
shape in radial cross-section at any point 
in its circumference, this said cross-section 
thus having a rdativdy large circular end 75 
portion from the outer portion of which a 
stem part extends substantially tangentiaHy 
and then turns slightly inwardly at its other 
extremity. 

According to a further feature of the 80 
invention the said scaling ring is made of a 
soft and ductile or substantially ductile 
metal, such as, for example, aluminium, so 
that it can be deformed inwardly by the 
inward pressure exerted thereon as it is 85 
pressed into tht said convergent annular 
space around the pipe. 

Said body may have means for engage- 
ment with the end of a pipe or with the 
ends of adjacent end-to-end pipes so as to 90 
prevent axial movement of the body rda- 
tively to the pipe as the sealing ring is being 
forced into the said aimular convergent 
space and said union member may be in 
the form of a nut adapted to be placed 95 
loosely around the pipe and to screw 
externally onto the said body, the arrange- 
ment bemg such that as the union nut is 
screwed onto the body the said sealing ring 
is forced coaxially into the frusto-conical 100 
bore of the latter. 

Preferably a pressure or packing ring is 
provided within the coupling between the said 
union member and die adjacent end of the 
sealing ring to transfer pressure from the 105 
union member to the ring and pr^erably 
the iimer end surface of the pressure ring 
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which engages the sealing ring is so inclined 
to the axis of the coupling as to exert, when 
pressed against the adjacent end of .the 
sealing ring, an inward and contracting thrust 
6 upon the latter. 

Thus the invention also resides in a 
method of applyinjg an end fitting or 
coupling to a pipe in a fluid-tight manner 
which comprises arranging around the pipe 

10 an inexpansible convergent f^nnnlgr surface 
and driving between said surface and the 
pipe an internally annularly rimmed sealing 
ring_ in such a way as to contract the said 
sealing ring about the pipe and to cause the 

16 said rim to seat firmly on and even circum- 
ferentially to deform the pipe inwardly to 
receive such rim. 

In order that the invention may be readily 
understood and that further features of same 

.20 may easily be appreciated, one embodiment 
of the invention will now be described by 
v^ay of example. 

In the embodiment to be described the 
coupling is designed for connecting two 

25 straight pipes of identical external diameter 
together in end to end coaxial relationship, 
but it should be understood that the same 
construction can. with slight modifications, 
be applied to other forms of coupling such as 

*30 elbow form couplings for connecting pipes 
together in any appropriate angular relation- 
ship, blanking off units for closing -the end of 
a pipe, and so on. 
The coupling now to be described com- 

35 prises a tubular body which is externally 
cylindrical and has a central circumferential 
groove or channel up -to which both ends of 
the tubular body is externally screw threaded 
so that the body may receive on each end 

40 thereof an internally correspondingly screw 
threaded union nut furnished at its outer end 
with an inwardly directed flange perpen- 
dicular to the axis of the coupling and 
having a central hole closely to recdve the 

45 pipe upon which the corresponding end of 
the couplmg body is to be fitted. 

Internally the tubular body of the coupling 
is provided centrally of its length with an 
annular inwardly directed flange adapted to 

•50 form a shoulder or stop against which the 
ends of a pair of pipes inserted into the body 
of the coupling from opposite ends thereof 
may firmly engage, the internal diameter of 
the said flange being preferably the same as 

•55 the internal diameter of the pipes. 

The bore of Uie body of tiie coupling is 
enlarged on each side of the said central 
internal flange of the body and this enlarge- 
ment 15 of inwardly convergwit frusto- 

60 conical form in both cases so as to defiSue 
around the pipes upon which the body of 
the coupling is \ised inwardly convergent 
annular spaces for receiving sealing rin^, 
there being one sealing ring in each of said 

j65 annular spaces. 



The said sealing rings are formed of a soft 
metal such as, for example, aluminium, and 
each comprises an outer end portion in the 
form of a circular ring-like rim of substan- 
tially circular radial cross-section, this rim 
portion being of an internal diameter such 
as initially to be a close but free sliding fit 
on to the exterior of the pipe on which it 
is to be used, and of an external diameter 
such as to bear against the frusto-conical 76 
internal surface of the bore of the body of 
the coupling near the entrance to the corre- 
sponding annular convergent space around 
the pipe, the entrance to the said space being, 
of course, at the position at which -the frusto- 80 
conical surface defining the space is of 
greatest diameter. 

The rim portion of the sealing ring is 
furnished with an annular ©eternally frusto- 
conical shaped flange which extends tangen- 86 
tially from the outer surface of the rim and 
converges inwardly from the entrance of the 
said annular frusto-conical space towards 
the nanower end thereof, such flange bearing 
circumferentiaHy externally against the 90 
internal frusto-conical surface of the body of 
the coupling. The annular edge of the said 
flange remote from the said rim is intumed 
towards the axis of the coupling so as to 
bear upon the external surface of the pipe 95 
on which the coupling is placed, this 
inwardly directed part of the sealing rmg 
being spaced from the said rim and the 
portion of the sealing ring between this 
in-turned part of the flange and the said rim 100 
being well spaced from the surface of the 
pipe when first applied to the latter. 

From the above description it wiH be 
appreciated that any radial section of the 
sealing ring will be substantially of chemical 105 
laboratory retort shape, the outlet stem of 
the retort having a slightly intumed end 
portion. 

The said frusto-conical flange on the 
sealing ring is of such a length in the 110 
direction of the axis of the coupling as to 
provide the sealing ring with a very firm 
seating against the internal frusto-conical 
surface of the body of the coupling but its 
length is still only such as to leave ample 116 
room for the sealing ring to be moved bodily 
endwise into said annular space when the 
union nut is screwed tig^ifly on to the body 
of the coupling. 

Between the ring-Kke rim of the sealing 120 
ring and the inwardly directed end flange of 
the corresponding union nut is arranged a 
pressure or packing ring which is a free fit 
upon -the pipe to which the coupling is to be 
applied and which has an outer end surfece 126 
at right angles to the axis of the coupling 
so as to bear firmly against the inner surface 
of the inwardly directed flange of the union 
nut and has an innw «id surfece which has 
an inner surface of wide angled conical form 130 
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which converges inwardly towards its ontcr 
end. Preferably this conical surface of the 
pressure ring is at right angles in any radial 
section to the frusto-conicad internal surfece 

5 of the body of the conapling: thus, if the 
latter surface is at 15" to the axis of the 
coupliflg as it prderably wiH be, then 
the internal end surface of the pressure ring 
will m^e an angle of 15° with the outer 

10 surface of this ring. 

It will be appreciated that a coupling as 
above described is assembled by first 
threading the union nut onto the end of the 
pipe, then placing the pressure ring onto 

15 the pipe inside die union nut with the plane 
surface of this ring in engagement witii the 
corresponding internal sirfece of the end 
flange of the union nut; by then placing the 
sealing ring on the end of the pipe with the 

20 ling-like lim portion of the sealing ring in 
engagement with the conical inner end sur- 
face of the pressure ring and by then fitting 
the body of the coupling onto the end of 
the pipe so that the inwardly directed 

25 internal central annular flange thereof abuts 
the end of the pipe and the scaling ring is 
located within the frusto-conical bore of the 
said body; and by finally screwing the union 
nut on to the adjacent end of ^e body of 

30 ^e coupling so as to cause the pressure ring 
to bear upon the adjacent surface of the ling- 
like rim of the pressure ring and to urge the 
sealing ring axMy inwardly along the con- 
vergent atinular space defined by the external 

85 surface of the pipe and the internal frusto- 
nut onto the adjacent end of the body of 
the coupling fl^reby compressing the sealing 
ring about the pipe. Continued screwing of 
the union nut onto the body of the coupling 

40 is then believed to cause the pressure ring 
and the frusto-conical surface of the said 
body to cause the ring-like rim of the sealing 
ring to be Tirged further inwardly and slightly 
inwardly and axmulady to deform the pipe 



so that the said rim is. as it were, extruded 45* 
into the scaling position. 

It will be appreciated that the second pipe 
is assembled very similarly to that ^already 
described, the union nnt, pressure ring and 
sealing ring bring mounted on the end of 50* 
the pipe and then the latter inserted into die 
body of the union at the opposite end to the 
first-named pipe, whereupon the union nut 
is screwed onto its end of the body of the 
coupling and tightened up. 55* 

It win be appreciated that in uang this 
invention in a pipe end fitting for blanking 
off a pipe* the body of the couplmg above 
described will be replaced by a member 
representing approximately one^half of this 60 
body which is closed at its outer end so as 
to blank off the pipe to which the assembly 
is attached, appropriate means. e.g. fla'te, 
being provided on the union nut and the 
body of die coui)ling to hold the body 65- 
against rotation with respect to the pipe, 
whilst the union nut is bring tightaied up. 
or unscrewed. 

An hnportant feature possessed by a 
coupling as above described is that the 70- 
sealing ring does not bite along a circum- 
ferential line into the pipe to which it is 
fitted but bears upon the latter over a sub- 
stantial annular area so that razor edge 
stresses are not set up which is, of course, 75- 
a tremendous advantage in aircraft eo^e 
installations or indeed in any installation 
where continual high frequent vibration is 
experienced. 

FORRESTER, KETLEY & CO., 
Chartered Patent Agents, 
Jessel Chambers. 
88-90 Chancery Lane, London, W.C2, 
and 

Central House, 
75 New Street. Birmingham 2, 
Agents for the Applicants. 



PROVISIONAL SPECDFICATION. 
No. 25999. A-D. 1956 

Improvements in or relatix^ to Pipe Couplings. 



80 We, KA.C Lzmtted, a British Company, 
of Fifth Street. Montrose Avenue* Hillington, 
Glasgow, S.Wi Scotland, do hsrdby declare 
this invention to be described • in the 
following statMnent: — • 

85 This invention concerns improvements in 
or relating to pipe couplings and whilst it is 
primarily concerned with couplings for con- 
necting pipes together end to end, it raay be 
used for securing a closure or blanking-o2 

90 cap on the «id of a pipe; for connecting a 
pipe to a draw-off code or to any other 
fitting but subsequently all these furth^ 



fittings will be regarded as, and referred to 
as, "pipes" unless otherwise specifically 
stated. 95- 

The invention is particularly concerned 
with couplings for use in conjunction with 
pipes of relatively small diameter (such as 
under two inchesj) and of relatively light 
gauge materia and particularly of metals 100' 
such as copper, aluminium or the like: such 
pipes are used especially in aircraft engine 
installations and often call for pipe coup^^ 
capable of withstanding high pressure and it 
is an object of this inv«ition to provide a IQS 
simple and improved form of coupling which 
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wHl afford a kak-tigbt joint with the pipe 
or pipes with which it is used. 

According to this invention there is pro- 
vided a pipe coupling which comprises a 
5 tubular body having an internal conical 
inwardly converging frusto-conical bore 
adapted to receive coaxiaDy the end portion 
of a pipe, the said bore being so dimensioned 
with xilation to said pipe as to provide 

10 around the latter an annular inwardly con- 
vergent annular space; a sealing ring adapted 
to be located in said annular space; and a 
union member adapted to surround the pipe 
end and so associated with the said body as to 

16 be capable of bedng drawn towards the latter 
to force the said sealing ring into said 
annular space, the said sealing ring having 
an external surface so shaped as to seat 
against the fnisrto-conical internal surfece 

20 of the bore of the said body and also having 
an internal ring-like rim so formed and 
positioned as to bear circumferentially on the 
external surface of the pipe and to be con- 
tracted tightly onto the latter as -the ring is 

25 forced into said conv^gent annular space. 
According to a further feature of the 
invention the said sealing ring is made of a 
soft and ductile or substantially ductile 
metal, such as, for example, aluminium, so 

30 that it can be deformed inwardly by the in- 
ward pressure exerted thereon as it is pressed 
into the said convergent anmilar space 
around the pipe. 
The sealing ring may be formed in any 

35 suitable way and may be formed as a casting 
or as a pressing, the ring-like rim being 
hollow or solid as desired. 

Thus, in one form, the said sealing ring 
may be formed from a piece of cylindrical 

40 tubing which is first spun out to frusto- 
conical form and then has the marginal 
portion at the end of larger diameter curled 
inwardly over on itself to form the said ring- 
like rim, the marginal portion at the end of 

45 smaller diameter being conveniently tmned 
inwardly so as to form at such end, an 
inwardly dnsected part substantially perpen- 
dicular to the axis of the sealing ring. 
In another form, the sealing ring may be 

60 cast to approximately chemical laboratory 
retort shape in radial cross-section at any 
point in its circumference, this said cross- 
section thus having a relatively large circular 
end portion from the outer portion of which 

55 a stem pan extends substantially tangentially 
and then turns slightly inwardly at its other 
extremity. 

It wLU be appreciated that these two forms 
are similar ^cept that, in the first form, the 

60 ring-like rim is hollow, whilst, in the second 
form, the ring-like rim is solid. In the case 
where the said rim is lu}llow, a greater 
flattening of such rim will occur when ^e 
sealing ring is forced into said convergent 

65 annular space and the area of contact 



between the rim and the external surface of 
the pipe will be greater and a consequently 
tighter seal will be achieved. 

Said bodv may have means for engage- 
ment with the end of a pipe or with the eaads 70 
of adjacent end to end pipes so as to prevent 
axial movement of the body rdativdy to the 
pipe as the sealing ring is being forced into 
the said annular convKg«it space and said 
union member may be in the form of a nut 76 
adapted to be placed loosely around the pipe 
and to screw externally onto the said body, 
the arrangement being such "diat, as the union 
nut is screwed onto the body, the said 
sealing ring is forced coaxially into the 80 
frusto-conical bore of the latter. 

Preferably a pressure ring is provided 
within the coupling between &e said 
union member and the adjacent end of the 
sealing ring to transfer pressure from the 85 
union member to the ring and preferably 
the^ inner end surface of the pressure ring 
which engages the sealing ring is so inclined 
to the axis of -the coupling as to ex«l, when 
pressed against the adjacent end of the 90 
sealing ring, an inward and contracting thrust 
upon the latter. 

Thus the invention also resides in a 
method of applying an end fitting or 
coupling to a pipe in a fluid-tight manner 95 
which comprises arranging around the pipe 
an inexpansible convergent annular surface 
and driving between said surface and the 
pipe an internally aimularly rimmed sealing 
ring in such a way as to contract the said 100 
sealing ring about the pipe and to cause the 
said rim to seat firmly on and ev«a circum- 
ferentially to deform the pipe inwardly to 
receive such rim. 

In ord^ that the invention may be readily 106 
understood and that further features of same 
may easDy be appreciated, one embodiment 
of the invention will now be described by 
way of example. 

in the embodiment to be described tiie 110 
coupling is designed for connecting two 
straight pipes of idratical external diameter 
together in end to end coaxial rdationship, 
but it should be miderstood that the same 
construction can, with slight modifications, 116 
be applied to other forms of coupling such as 
elbow form couplings for cormecting pipes 
together in any appropriate angular relation- 
ship, blanking off units for dosing the end of 
a pipe, and so on. 120 

Ilie coupling now to be described com- 
prises a tubular body which is eactexnally 
cylindrical and has a central cdrcumf erential 
groove or chazmel up to which both ends of 
the tubular body is extemalhr screw threaded 125 
so that the body may receive on each end 
thereof an internally correspondingly screw 
tljreaded union nut furnished at its outer end 
with an inwardly directed flange perpen- 
dicular to the axis of the coupling and 130 
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bavijjg a central hole closely to receive tiie 
pipe upon which tiie corresponding end of 
the coupling body is to be fitted. 
Internally the tubular body of the coupling 
5 is provided centrally of its length with an 
annular inwardly directed flange adapted to 
form a shoulder or stop against which the 
ends of a pair of pipes inserted into the body 
of the coupling from opposite ends thereof 

10 may finely engage, the internal diameter of 
the said fiazige bdng pr^erably the same as 
the internal diameter of the pipes. 

The bore of the body of the coupling is 
enlarged on each side of the said central 

15 internal flange of the body and this enlarge- 
ment is of inwardly convergent fnisto- 
conical form in both cases so as to define 
around the pipes upon which the body of 
the coupling is used inwardly convergent 

20 nnnulfir spaces for receiving sealmg rings, 
there being one sealing ring in each of said 
annular spaces. 

The said sealing rings are formed of a soft 
metal such as, for example, aluminium, and 

25 each comprises an outer end portion in die 
form of a circular ring-like rim. this rim 
portion being of an internal diameter such 
as initially to be a close but free sliding fit 
onto the ecterior of the pipe on which it is 

30 to be used, and of an external diameter such 
as to bear against the frusto-conical internal 
surface of the bore of the body of the 
coupling near the entrance to the corre- 
sponding annular convergent space around 

35 the pipe, the entrance to the said space being, 
of course, at the position at which the frusto- 
conical surface defining the space is of 
greatest diameter. 
The rim portion of the sealing ring is 

40 furnished wiSi an annular ^eternally frusto- 
conical shaped flange which extends tangen- 
tially from the outer surface of the rim and 
converges inwardly from the entrance of the 
said annular frusto-conical space towards 

43 the narrower end thereof, such flange bearing 
circumferentially externally against the 
internal frusto-conical surface of the body of 
the coupling. The annular edge of -the said 
flange remote from the said rim is intumed 

50 towards the axis of the coupling so as to 
bear upon the external surface of the pipe 
on which the coupling is placed, mis 
inwardly directed part of -the sealing ring 
being spaced from the said rim and -the 

55 portion of the sealing ring between this 
intumed part of the flange and the said rim 
being wdl spaced from the surface of the 
pips when first applied to -the latt^. 
From the above description it wiH be 

60 appreciated that any radial section of the 
sealing ring will be substantiaBy of diemical 
laboratory retort shape, the outlet stem of 
the retort having a slightly intumed end 
portion. 

65 The sealing rings may be formed in any 



suitable way and may be formed as castings 
or as pressings, the ring-like rim portion 
being hollow or solid as desired. 

Thus, in one form, each sealing ring may 
be formed from a piece of cylindrical tubing 70 
which is first spun out to frusto-conical form 
and then has the marginal portion at the end 
of larger diameter curled inwardly over on 
itself to form the said ring-like rim, the 
marginal portion at the end of smaller 75 
diameter being conveniently turned inwardly 
substantially perpendicularly to the axis of 
the sealing ring so as to form, at such end, 
the said inwartUy directed part 

In another form, the sealing ring may be 80 
cast to the said chemical laboratory retort 
shape. 

In the first form the said ring-like rim 
portion will be hollow, whilst in file second 
form tho said rim portion wiH be solid. 85 

The said frusto-conical flange on the 
sealing ring is of such a length in the 
direction of the axis of the coupling as to 
provide the sealing ring with a very firm 
seating against the internal frusto-conical 90 
surface of the body of the coupling but its 
length is still only such as to leave ample 
room for Ae sealing ring to be moved bodily 
endwise into said annular space when the 
union nut is screwed tightly on to the body 95 
of the coupling. 

Between the ring-like rim of the sealing 
ring and ^e inwai^y directed end flange of 
the corresponding union nut is arranged a 
pressure or packing ring which is a free fit 100 
upon the pipe to which the coupling is to be 
applied and which has an outer end surface 
at right angles to the axis of -the coupling 
so as to bear firmly against the inner surface 
of the inwardly directed flange of the union 105 
nut and has an inner end surface which has 
an inner surface of wide angled conical form 
which converges inwardly towards its outer 
end. Prrferably this conical surface of =die 
pressure ring is at right angles in any radial 110 
section to the frasto-conical internal surface 
of the body of the coupling: thus, if the 
latter surface is at 15 to the axis of the 
coupling as it preferably will be, then 
the internal end surface' of the pressure ring 116 
win make an angle of 15*" with the outer 
suifece of this ring. 

It win be appreciated that a coupling as 
above desmbed is assembled by first 
threading the union nut on to the end of the 12D 
pipe, then placing the pressure ring onto 
the pipe inside the union nut with the plane 
surface of this ring in engagement with the 
corresponding internal surface of the end 
flange of the union nut; by then placing the 125 
sealing ring on the end of the pipe with the 
ring-like rim portion of the sealing rmg in 
engagement with the conical inner end sur- 
face of the pressure ring and by then fitting 
the body of the coupling onto the end of 130 
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tbe pipe so tiiat the inwardly directed 
internal central annular flange thereof ahuts 
Uxe end of the pipe and the sealing ring is 
located within the fnisto^nical bore of the 
5 said body; and by finally screwing the nnion 
nut onto the adjacent end of the body of 
the coupling so as to cause the pressure ring 
to bear upon the adjacent sur^ of the ring- 
like rim of the pressure ring and to urge the 

10 sealing ring axially inwardly along the con- 
vetgwit annular space defined by the external 
surface of the pipe and the internal frusto- 
conical surface of the bore of the body of 
the coupling, thereby compressing the sealing 

15 nng about the pipe. Continued screwing of 
the union nut onto the body of the coupling 
is then bdieved to cause the pressure ring 
and the frusto-conical surface of the said 
body to cause the ring-like rim at the sealing 

20 nng to be urged further inwardly and slightly 
inwardly and annularly to deform the pipe 
so that the said rim is, as it were, extruded 
into the sealing position. 
The second pipe is assembled very 

25 similarly to that already described, the union 
nut, pressure ring and sealing ring being 
mounted on the end of the pipe and then 
the latter inserted into the body of the union 
at the opposite end to the first-named pipe, 

30 whereupon the union nut is screwed onto its 
end of the body of the coupling and 
tightaied up, ^ 

It will be appreciated that in using this 
mvention in a pipe end fitting for blanking 

35 off a pipe, the body of the coupling above 
desaibed will be replaced by a memba 
representing apprwdmatdy one-half cf tills 



body which is closed at its outer end so as 
to blank off the pipe to which the assembly 
is attached, appropriate means, eg. fiats. 40 
bcmg provided on the union nut and the 
body of the coupling to hold the body 
against rotation with respect to the pipe, 
whilst the union nut is being tightened m 
or unscrewed. ^' 45 

An important feature possessed by a 
couplmg as above described is that the 
sealing rmg does not bite along a circum- 
ferential line into the pipe to which it is 
fitted but bears upon the laUer ovct a sub- 60 
stantial annular area so that razor edge 
stresses are not set up which is, of course, 
a tremendous advantage in aircraft engine 
mstallations or indeed in any installation 
where continual high frequency vibration is 56 
experienced. 

In the case where the ring-like rim portion 
of the sealing ring is hollow, a greater 
flattening of such rim will occur whrai the 
sealing ring is forced into the convergent 60 
annular space around the pipe and the area 
of contact between the said rim and the 
external surface of the pipe will be greater 
and a consequently tighter seal wll be 
achieved. 05 
FORRESTER. KETUEY & CX).. 
Chartered Patent Agents, 
Jessel Chambers, 
88-90 Chancery Lane. London. W.Q2. 
and 

Central House, 
75 New Street, Birmingham 2, 
Agents for the Applicants. 
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